Over the past few years, we have encountered several patients who have exhibited varying degrees of neck swelling and upper airway obstruction following carotid endarterectomy. In many cases this has resulted in near fatal outcomes upon the administration of general anaesthesia for the re-exploration of the wound.
Practising anaesthetists are aware of the potential anaesthetic problems which may present in those patients with some form of compromise to the upper airway. However this problem in this group of patients has not only been poorly recognised but to a large extent underestimated. We therefore present six cases in which postoperative swelling of the neck was associated with unexpected difficulty in airway management. Intra-luminal shunting was not used during the procedure and drainage tubes were not inserted into the wound. Ninety minutes after extubation it was noticed that there was significant swelling of the right side of the neck. Over the next two hours this swelling increased dramatically in size and spread to the left side. With this increasing swelling she developed stridor which was not relieved by removal of wound sutures on both sides, and emergency re-intubation was decided upon. She was preoxygenated, and then given diazepam 5 mg and suxamethonium 100 mg intravenously.
Following the administration of suxamethonium it was impossible to ventilate the patient. Direct laryngoscopy revealed folds of mucosa which completely obliterated all normally recognisable landmarks in the upper airway. The patient became deeply cyanosed and developed an extreme bradycardia of less than 10 beats per minute. Just as an emergency Anaesthesia and Intensive Care. Vol. 14, No. 4, November. 1986 tracheostomy was about to be performed, the anaesthetist inserted a size 6.0 mm cuffed endotracheal tube through the mucosal folds. This fortuitously passed into the trachea, with immediate return of her pulse rate to 100 beats per minute. Subsequent exploration of the neck revealed no definite source of bleeding. The patient remained intubated in the ICU for 48 hours, and was then successfully extubated. CASE 2. A 58-year-old, 100 kg Negress underwent a right carotid endarterectomy in 1983. Heparinisation and intra-luminal shunting were utilised. Towards the end of an uneventful procedure the heparin was reversed with protamine and drainage tubes were inserted. Two hours postoperatively she was noted to have marked swelling on the right side of the neck which was accompanied by increasing respiratory difficulty and stridor. The patient was returned to the operating room for re-exploration of the wound. Preoxygenation was performed while the sutures were removed. An inexperienced registrar induced anaesthesia with thiopentone 100 mg and pancuronium 8 mg, following which ventilation of the lungs proved impossible. The patient rapidly became cyanosed and developed severe bradycardia which progressed to asytole. Direct laryngoscopy in a partially paralysed patient revealed gross mucosal swelling with no identifiable landmarks. A difficult emergency tracheostomy was performed and with simultaneous administration of adrenaline, atropine and sodium bicarbonate, sinus rhythm was again achieved. Exploration of the wound revealed blood clot and a significant arterial bleeder from a branch of the superior thyroid artery. Unfortunately, the patient suffered severe, permanent neurological sequelae as a result of this hypoxic episode. CASE 3. A 53-year-old, 48 kg woman, previously on aspirin, underwent a left carotid endarterectomy in 1984. Heparinisation, intraluminal shunting, protamine reversal and a drain tube were employed. Sixty minutes postoperatively she developed increasing swelling of the neck and rapidly worsening respiratory difficulty. The wound sutures were removed, and a difficult gaseous induction was performed using 30070 oxygen with helium and halothane. Sufficient depth of anaesthesia was obtained after six minutes with assisted Anaesthesia and Intensive Care. Vol. 14, No. 4, November, /986 ventilation to permit direct laryngoscopy of the upper airway. The vocal cords were barely visible beneath markedly oedematous supraglottic mucosal folds. A 6.0 mm cuffed endotracheal tube was passed with difficulty through these folds and into the trachea. Even in the absence of cuff inflation, there was no air-leak with positive pressure ventilation. No definite surgical source of bleeding was found upon re-exploration of the wound. After 74 hours there was a demonstrable air-leak around the endotracheal tube with the application of 15 cm H20 positive inspiratory pressure. At this stage, the patient was extubated uneventfully.
CASE 4. A 52-year-old, 69 kg man underwent a bilateral carotid endarterectomy following an eighteen-month history of transient ischaemic episodes. He was treated with aspirin and persantin both pre-and postoperatively. Intra-luminal shunting, heparinisation, protamine reversal and drainage tubes were used. Two days postoperatively the drain tubes were removed. On the third day, a developing haematoma was noticed on the right side of the neck. Four hours later it was decided that re-exploration of the right side of the neck was necessary. The wound sutures were removed in the ward and blood drained freely from the wound. However, at this particular time there was no available operating room. Stridor developed ninety minutes later and the patient was rushed to the operating room. Following preoxygenation, he was anaesthetised with diazepam 5 mg, thiopentone 250 mg and suxamethonium 100 mg. Ventilation by bag and mask was impossible. Cyanosis developed and the patient became asystolic. External cardiac massage was instituted and, just as an emergency tracheostomy was about to be performed, an endotracheal tube was passed with difficulty through an airway almost entirely obliterated by supraglottic mucosal folds. Sinus rhythm then returned at a rate of 130 beats per minute with significant ST segment depression. At operation, a bleeding branch of the superior thyroid artery was ligated and blood clot removed. He was successfully extubated six hours postoperatively. There was no neurological or cardiac morbidity. CASE 5. An 83-year-old, 75 kg man was noted to have a left carotid bruit on routine examination. He had previously been on aspirin for osteoarthritis. A left carotid endarterectomy was performed. Intra-luminal shunting was used following heparin administration, which was subsequently reversed with protamine. Drain tubes were inserted. Over the following four hours he developed left-sided neck swelling but had no signs of airway obstruction. It was decided to re-explore the wound. Following a routine induction sequence of pre-oxygenation, thiopentone 250 mg and suxamethonium 100 mg, ventilation by bag and mask proved to be virtually impossible. An initial attempt at laryngoscopy revealed deviation of the posterior oropharynx to the right with gross bulging of the pharyngeal mucosa into the airway. Several attempts at intubation were unsuccessful. The wound sutures were then removed, with no apparent drainage of blood or clot. Although the larynx was not visualised, it was now possible, with the aid of a stylette, to pass a 7.0 mm cuffed endotracheal tube into the trachea. During these manoeuvres, he developed severe bradycardia and hypotension, which resolved after ventilation with 100% oxygen. He was extubated 24 hours post operatively when an air-leak could be demonstrated around the non-inflated cuff of the endotracheal tube with 15 cm H20 positive pressure ventilation. The patient recovered uneventfully. CASE 6. A 62-year-old, 58 kg woman with a past history of hypertension and a left carotid endarterectomy, underwent a right carotid endarterectomy in 1985. Pre-operatively the patient was on aspirin. During the procedure, heparinisation, intra-luminal shunting and protamine reversal were used. Postoperatively, the patient was administered 0.4 mg of naloxone because of persistent somnolence. This resulted in immediate arousal which was accompanied by hypertension (220/105 mmHg). Increasing swelling of the right side of the neck was noted over the next hour, and the patient was returned to the operating room for re-exploration. Local anaesthetic was infiltrated into the wound, and the sutures removed along with a small amount of clot. An inhalational induction was then performed with nitrous oxide, oxygen and halothane. Because of the apparent ease of airway control, she was then given thiopentone 250 mg and suxamethonium 100 mg. Significant oropharyngeal oedema was present at laryngoscopy, though the vocal cords were partially visible. A difficult intubation was performed with a 7.0 mm endotracheal tube and stylette. Diathermy of multiple small bleeding points was undertaken and the patient extubated at the completion of the procedure.
DISCUSSION
Almost 30 years ago Cass 1 described normal variants which could result in predictably difficult intubation. These were short neck with full dentition; receding lower jaw; protruding upper incisor; poor mobility of the mandible; long high-arched palate with a long narrow mouth and an increased alveolar-mental distance. White and Kander 2 reported that difficulties with intubation could be expected in about 2070 of normal patients. Numerous pathological causes of difficult intubation are listed in the standard anaesthetic texts. 3 However, the extreme difficulty in airway management which can be associated with neck swelling following carotid endarterectomy has only recently been alluded to. Bukht and Longford 4 described a case of severe airway obstruction attributable to a haematoma occurring in the neck following carotid endarterectomy. It was impossible to visualise the larynx at intubation because of swollen mucosal folds, and these authors suggested that the obstruction was due to direct laryngotracheal compression by the haematoma. Bexton and Radford 5 referred to a patient with respiratory obstruction following a thyroidectomy and indicated the aetiology to be laryngeal and pharyngeal oedema rather than laryngo-tracheal compression by haematoma. In a subsequent correspondence, Hare 6 suggested the mechanism of respiratory obstruction in this case to be submucosal oedema secondary to lymphatic and venous congestion by the haematoma. He felt it was unlikely that a rigid trachea could be compressed by haematoma to the point of respiratory obstruction.
As our cases demonstrate, airway management in patients exhibiting neck swelling following carotid endarterectomy can be extremely difficult. Clinical assessment can lead one to underestimate the potential hazard involved in the use of a standard rapid sequence induction technique. An unexpectedly severe, life-threatening situation can easily result, in which ventilation and intubation of the paralysed patient prove impossible. In the six cases we have described, pre-induction respiratory stridor was present in three patients. These three patients were, in fact, the most difficult or impossible to intubate. However, we remain impressed by the fact that, in all patients with such neck swelling, the degree of internal oropharyngeal oedema proves to be far in excess of what is expected from the external appearance of the patient. In two of our patients we had extreme difficulty in laryngeal visualisation in the absence of stridor or respiratory difficulty.
The incidence of postoperative haemorrhage leading to a significant wound haematoma is relatively low, ranging from 1.4 to 3.01110. 7 • 12 A recent study in U.S.A. reported on fifteen patients who required evacuation of wound haematoma. In eight of these cases, local anaesthesia was utilised for the haematoma evacuation, and there were no complications. When general anaesthesia was used, there was considerable difficulty with airway management in six out of seven patients. Two of these patients sustained myocardial infarction, one of whom died. In a third, extensive neurological deficit and subsequent death occurred. The authors of this surgical paper recommend that prompt haematoma evacuation be carried out using infiltration anaesthesia. 13 Of the six patients we have described, a definite source of bleeding causing haematoma was found on two occasions. A third patient who was hypertensive exhibited multiple small bleeding points with clot present. In the remaining three patients, no definite blood clot or bleeding source was found. Irrespective of whether the aetiology of the neck swelling is a haematoma alone, the combination of laryngeal and pharyngeal oedema in association with haematoma, or the presence of mucosal oedema alone, the potential problems which may be encountered are identical. These cases and those described in the U .S. studyI3 vindicate the use of local anaesthetic when possible. Theoretically, infiltration with local anaesthetic along the posterior border of sternocleidomastoid, in order to produce a block of the superficial cervical plexus,14 would seem to be a simple solution. However, in the presence of varying degrees of neck swelling, this technique may often be impracticable, if not impossible. A more reasonable alternative may be to request the infiltration of local anaesthetic solution by the surgeon.
If general anaesthesia IS deemed necessary, we would advocate the following guidelines. In the presence of a surgeon fully prepared to perform a tracheostomy, the wound sutures should be removed. The anaesthetist must anticipate, and have all equipment ready for a difficult intubation. We believe the general anaesthetic technique of choice in these patients is one of a gaseous induction, with assisted ventilation until sufficient anaesthetic depth is achieved to permit laryngoscopy. If at this stage the vocal cords can be seen, then suxamethonium may be administered to facilitate intubation. If available, the use of helium permits an easier and far smoother gaseous induction in a patient with a partially obstructed airway. Fibre-optic laryngoscopy may well prove to be a satisfactory alternative, provided the operator is already skilled in its use. We cannot emphasise too strongly that in these patients the important principle is to not 'burn your bridges'. Following passage of a small (not greater than a size 7.0 mm) endotracheal tube, and securing of the airway, a difficult decision is whether to extubate the patient at the completion of the procedure. Our experience is that most of these patients will need intubation for at least several hours postoperatively. Hare suggests patients with similar neck swelling after thyroidectomy remain intubated for 8 to 10 hours after reexploration. 6 We have found that a safe time for extubation can be recognised when an audible leak is present around a non-inflated cuff, with the application of 15 cm H 2 0 positive pressure ventilation.
It is of some interest is the fact that five of the six patients described were on platelet inhi biting agents prior to surgery. Many surgeons l3 feel this to be worthwhile in preventing thrombosis and are willing to accept a certain number of bleeding complications.
